Combating infectious diseases through multivalent design.
Many biological interactions are multivalent, linking two particles via many copies of the same ligand-receptor binding pair. Examples of multivalent binding range from cell-cell adhesion to the assembly of large protein complexes from constituent multimers to the binding of AB5 bacterial toxins at the cell surface. Multivalent interactions can be effectively mimicked, inhibited, or disrupted through the design of suitable multivalent ligands. We review here recent work on multivalent ligand design based on a number of different chemical scaffolds, with a specific emphasis on the use of structure-based ligand design to target multimeric bacterial toxins.